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Available information from
selected exoplanet samples  

Sample Planet 
Radius

Planet 
Mass

Planet
Orbit

Characterize
Atmosphere

System

RV No Lower limit Yes No Short 
periods & 

larger 
masses

Transit Yes Yes if RV, or if 
TT varies

Yes if RV Yes for large 
Rp/R*

Short 
periods and 

coplanar

μLensing No Yes partially No Mostly no

Ground AO 
imaging

Estimate 
from 

radiometry

Estimate from 
theory tracks

Yes Yes Larger 
masses

Nearby stars 
direct 
imaging & 
astrometry

Eventually 
estimate from 

radiometry

Yes Yes Yes Yes except 
for shorter 

periods



47 Attendees:  20 from Holland, 15 from U.S., 
11 from other Europe, 1 from Japan.  Several here today.
Guest speakers from European industry.



Workshop Goals

Reaffirm that nearby stars are the ultimate destination 
for what we want to do in exoplanet science

Take stock of what is being done and should be done 
for the nearby star sample

Keep common cause internationally and seek 
ways to revive it between space agencies  



Conference Program
30 talks in the following areas: 

● Observables and Measurements
● Frequency of Terrestrial Planets
● Dust and Debris Disks
● The potential of Groundbased Techniques:     

RV, transit, and high contrast imaging
● Current and Planned Space Missions
● Limitations from Stellar Variability
● Characterization of Nearby Stellar Hosts
● Mission Concepts for Terrestrial Planet 

Characterization
● Talks online at http://www.lorentzcenter.nl/lc/web/2012/507/info.php3?wsid=507



Workshop topics I'll side-step

Many topics redundant to ExoPAG 7: 
alpha Cen Bb, present & future of RV, 
Exoplanets & JWST, AFTA / WFIRST, 
EXCEDE.  GAIA. 

Imaging mission architectures : 
discussed with all the diversity & 
complexity we are familiar with 

 



Andrew Howard



•Super Earths are puffy

• Valencia et al. 2010 and Wagner 2011 

•   

• GJ 1214b  density is 1.8 g cm-3  (2.7 Rearth) 
• Neptune core mass is ~1.2 Mearth
• At 2.0 Rearth, already indications of volatiles 



•Need ηrocky ; will Kepler provide it ?

• Batalha et al. 2012

 TPF goal is to find Earthlike 
planets.  Super-Earths may 
not qualify.  

 Massive atmospheres are 
unlikely to have large O2 
mixing ratio:

 1.  Timescale may be too long for 
biological activity to effect 
conversion from CO2

 2.  O2 unstable in excess of H2
 Need more RV detections of 

small transiting planets: what is  
the largest radius consistent with 
a rocky planet ?



Heike 
Rauer





•ExoPAG SAG 1 Report



Large Binocular Telescope Interferometer

NASA-funded instrument to measure HZ exozodi in nearby stars, 

design performance to 10 zodi level.  PI: Phil Hinz, Univ. Of Arizona

 3 – 5 μm camera (LMIRCam) and 8 – 13 μm nulling interferometer 

(NOMIC)

 Science team selected, commissioning to complete in early 2013. 

Operational sensitivities pending



LBTI L  Interferometric Imageꞌ
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2010   2011   2012   2013   2014   2015   2016   2017   2018   2019   2020   2021   2022   2023   2024   2025   2026   2027   2028   2029   2030

GAIA

COROT (0.3 m)

Kepler (0.95 m)

ESA S1 Mission: CHEOPS (0.35 m)

NASA Medium Explorer: TESS or FINESSE

Hubble Space Telescope (2.4 m)

Spitzer (0.85 m)

ESA M4 Mission

ESA M3 Mission: PLATO, EChO (~1 m)

James Webb Space Telescope (6.5 m)

NASA Astrophysics Strategic Mission

Palomar P1640 (5 m)

Gemini Planet Imager (8 m)

VLT / SPHERE (8 m)

Subaru SCExAO (8 m)

European Extremely Large Telescope (39 m)

Thirty Meter Telescope (30 m)

Giant Magellan Telescope (22 m)

Large Binocular Telescope Interferometer
(Two 8 m telescopes)

NASA Small Explorer: 2013/14

Concept Studies     Selection      New Start

Large Mission or Probe Mission(s)

SPICA (3.2 m)

Possible use of NRO 2.4-m Telescope

Large Project Planning Horizon: Peter Lawson

??



CHEOPS:  New ESA S-class Transit mission selected

100 ppm per minute photometry 
of bright stars, one at a time

Targets stars with known 
or suspected planets

Prime science is investigation of 
planetary mass/radius relation

50 M Euros, 2017 launch
3.5 year mission

PI Willy Benz (Bern)



Chas Beichman



BUT WE DO NEED ASTROMETRY:  Overview by F. Malbet



Next Steps

Complete first draft of workshop summary report, 
iterate with the SOC and workshop attendees.  
Consensus-based report.

Provide report to astronomy community 
and space agency management to inform 
future programmatic decisions

Promote international formulation of missions to 

study our nearest neighbors  
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